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Summary 

If constructed, the Keystone XL pipeline would transport crude oil derived from oil sands sites in 
Alberta, Canada, to U.S. refineries and other destinations. Because the pipeline would cross an 
international border, it requires a Presidential Permit. 

Although some groups have opposed previous oil pipelines, opposition to the Keystone XL 
proposal has generated substantially more interest. Stakeholder concerns vary from local impacts, 
such as oil spills or extraction impacts in Canada, to potential climate change consequences. 

Arguments supporting the pipeline’s construction cover an analogous range. Proponents of the 
Keystone XL Pipeline, including high-level Canadian officials and U.S. and Canadian petroleum 
industry stakeholders, base their arguments supporting the pipeline primarily on increasing the 
security and diversity of the U.S. petroleum supply and economic benefits, especially jobs. 

A number of studies have looked into the various environmental impacts of oil sands crude. This 
report focuses on selected environmental concerns raised in conjunction with the proposed 
pipeline and the oil sands crude it will transport. 

Greenhouse Gas Emissions 

Key studies indicate that the average greenhouse gas (GHG) emissions intensity — metric tons of 
GHG emissions per units of production (e.g., barrels) — of oil sands crude is higher than many 
other crude oils. However, industry stakeholders point to analyses indicating that GHG emissions 
from oil sands crude oil are comparable to other heavy crudes, some of which are produced 
and/or consumed currently in the United States. 

Due to oil sands’ increased emissions intensity, many stakeholders have voiced concern about 
potential climate change consequences associated with oil sands development. In June 2013, 
President Obama stated that an evaluation of the “net effects of the pipeline’s impact on our 
climate” would factor into the Department of State’s (DOS’s) national interest determination in 
order to determine if the project would “significantly exacerbate the problem of carbon 
pollution.” Thus, DOS’s 2014 Final Environmental Impact Statement (FEIS) has received 
considerable attention. Among other conclusions, the FEIS estimated that the incremental (i.e., 
net) life-cycle GHG emissions associated with the pipeline would be 1.3 to 27.4 million metric 
tons of carbon dioxide per year (0.02%-0.4% of U.S. annual GHG emissions). In addition, the 
FEIS stated that the “approval or denial of any one crude oil transport project, including the 
proposed project, is unlikely to significantly impact the rate of extraction in the oil sands or the 
continued demand for heavy crude oil at refineries in the United States based on expected oil 
prices, oil-sands supply costs, transport costs, and supply-demand scenarios.” 

Some stakeholders have questioned these conclusions, arguing (1) that the project may have 
greater climate change impacts than projected by DOS, and (2) that there is nothing presumed or 
inevitable about the rate of expansion for the Canadian oil sands. Other stakeholders support the 
FEIS analysis, arguing that as long as there is strong global demand for petroleum products, 
resources such as the Canadian oil sands will be produced and shipped to markets using whatever 
route necessary. 
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Oil Spills and Other Local Impacts 

Some groups have argued that both the pipeline’s operating parameters and the material being 
transported through it impose an increased spill risk. The National Academy of Sciences National 
Research Council examined this issue in a 2013 report, stating that it did not “find any causes of 
pipeline failure unique to the transportation of diluted bitumen [oil sands crude].” However, 
according to the Environmental Protection Agency (EPA), spills of oil sands crude may result in 
different impacts than spills of other crude oils. 

Other environmental concerns pertain to the region in which the oil sands resources are extracted. 
Potential impacts include, among others, wildlife and ecosystem disturbance and water resource 
issues. In general, these local/regional impacts from Canadian oil sands development are unlikely 
to directly affect public health or the environment in the United States. Within the context of a 
Presidential Permit, the mechanism to consider local Canadian impacts is unclear. 
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Introduction 

The proposed Keystone XL pipeline has received considerable attention in recent months. If 
constructed, the pipeline would transport crude oil (e.g., synthetic crude oil or diluted bitumen) 
derived from oil sands resources in Alberta, Canada, to refineries and other destinations in the 
United States. Policymakers continue to debate various issues associated with the proposed 
pipeline. Although some groups have raised concerns over previous oil pipelines — Alberta 
Clipper and the Keystone mainline pipelines, both of which are operating — the Keystone XL 
proposal has generated substantially more interest among environmental stakeholders. 



“Oil Sands” vs. “Tar Sands” 

The terms “oil sands’’ and “tar sands” are often used interchangeably to describe a particular type of nonconventional 
oil deposit that is found throughout the world in varying quantities. Opponents of the resource’s development often 
use the term tar sands, which arguably carries a negative connotation; proponents typically refer to the material as oil 
sands. Some federal government resources refer to the deposits as tar sands, some oil sands, and some have used 
both terms. In its documents evaluating the Keystone XL pipeline, the Department of State (DOS) refers to the 
material as oil sands. The Environmental Protection Agency (EPA) has followed suit in its letters to DOS concerning 
the pipeline’s environmental impacts. In general, this report uses the term oil sands to describe the deposits in the 
ground and oil sands-derived crude oil to describe the material imported into the United States. The use of this term 
is not intended to reflect a point of view, but to adopt the term most commonly used by the primary executive 
agencies involved in recent oil sands policy issues. 



Before the Keystone XL pipeline can be constructed, its owner/operator, TransCanada , 1 must 
receive a Presidential Permit, which is issued by the State Department. The decision of whether to 
issue this permit has provided (and continues to provide) a rallying point for environmental 
groups who have voiced various concerns over the construction of the pipeline and/or further 
development of the oil sands. 

The Presidential Permit application — submitted by TransCanada — for the pipeline’s construction 
represents a singular decision made by the Administration about whether or not the pipeline 
would serve the national interest. Such a decision requires the identification of factors that would 
inform that determination, as well as an assessment of the resulting impacts of both building and 
not building the pipeline. 

Stakeholders who raise concerns with the pipeline project are not a monolithic group. Some raise 
concerns about potential local impacts, such as oil spills. Some highlight the oil extraction 
impacts in Canada. Some argue the pipeline would have national energy and climate change 
policy implications. For these stakeholders, the Presidential Permit decision has been seen as a 
gauge of the Administration’s support for reducing domestic fossil fuel use and greenhouse gas 
emissions. Thus, the pipeline proposal has provided a vehicle to galvanize advocates interested in 
climate change mitigation, particularly the reduction or replacement of fossil fuel use. 

Arguments supporting the pipeline’s construction also cover a range of issues. Proponents of the 
Keystone XL Pipeline, including high-level Canadian officials and U.S. and Canadian petroleum 



1 TransCanada is a public energy company, based in Canada, that owns oil and natural gas pipelines and power plants, 
among other assets, in Canada, the United States, and Mexico. See http://www.transcanada.com. 
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industry stakeholders, base their arguments supporting the pipeline primarily on increasing the 
security and diversity of the U.S. petroleum supply and economic benefits, especially jobs. An 
analysis of these issues is beyond the scope of this report. For more discussion of these and other 
issues, see CRS Report R41668, Keystone XL Pipeline Project: Key Issues , by Paul W. Parfomak 
et al. 



This report focuses on selected environmental concerns raised in conjunction with the proposed 
pipeline and the oil sands crude it will transport. As such, the environmental issues discussed in 
this report do not represent an exhaustive list of concerns and issues. Moreover, many of the 
environmental concerns are not unique to oil sands. One could compose analogous lists for all 
forms of energy: coal, natural gas, nuclear, biofuels, conventional crude oil. Therefore, the oil 
sands/pipeline issues discussed in this report, when practicable, will be compared to other energy 
sources, particularly conventional crude oil development. 

• Section One provides an overview of oil sands by addressing the following 
questions: what are oil sands; how are they extracted; how do oil sands crude oils 
compare to other crude oils? 

• Section Two provides an overview of the Keystone XL pipeline, including a 
project description; a discussion of the federal requirements to consider 
environmental impacts from the pipeline, including the Department of State’s 
national interest determination, obligations pursuant to the National 
Environmental Policy Act, and a list of recent milestones in the national interest 
determination process; and information about other international oil pipelines. 

• Section Three discusses selected environmental issues, including greenhouse gas 
emissions intensity, related climate change concerns, pipeline oil spill risks, and 
two oil sands extraction concerns: land disturbance and water resources. 

• An Appendix provides a list of agencies with jurisdiction or expertise relevant to 
pipeline impacts. 

This report is intended to complement other CRS reports that address different aspects of the 
Keystone XL proposal, including the following: 

• CRS Report R41668, Keystone XL Pipeline Project: Key Issues , by Paul W. 

Parfomak et al. 

• CRS Report R42124, Proposed Keystone XL Pipeline: Legal Issues , by Adam 
Vann, Kristina Alexander, and Kenneth R. Thomas. 

• CRS Report R42537, Canadian Oil Sands: Life-Cycle Assessments of 
Greenhouse Gas Emissions , by Richard K. Lattanzio. 

• CRS Report R43415, Keystone XL: Greenhouse Gas Emissions Assessments in 
the Final Environmental Impact Statement , by Richard K. Lattanzio. 
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Section 1: Oil Sands— Overview 

The term oil sands generally refers to a mixture of sand, clay and other minerals, water, and a 
very dense 2 and highly viscous (i.e., resistant to flow) form of petroleum called “bitumen.” At 
room temperature, oil sands bitumen has the consistency of cold molasses. This property makes it 
difficult to transport. 3 

Bitumen can also be processed into a fuel, because it is a form of crude oil that has undergone 
degradation over geologic time. At some point, the bitumen may have been lighter crude oil that 
lost its lighter, more volatile components due to natural processes. 

Companies developing oil sands reserves currently must process or dilute the bitumen before it 
can be transported. This processed/diluted bitumen falls into three general categories: 

• Upgraded bitumen, or synthetic crude oil (SCO). SCO is produced from 
bitumen at a refinery that turns the very heavy hydrocarbons into a lighter 
material. 

• Diluted Bitumen (DilBit). DilBit is bitumen that is blended with lighter 
hydrocarbons, typically natural gas condensates, to create a lighter, less viscous, 
and more easily transportable material. DilBit may be blended as 25% to 30% 
condensate and 70% to 75% bitumen. 

• Synthetic bitumen (Synbit). Synbit is typically a combination of bitumen and 
SCO. Blending the lighter SCO with the heavier bitumen results in a product that 
more closely resembles conventional crude oil. Typically the ratio is 50% 
synthetic crude and 50% bitumen, but blends, and their resulting properties, may 
vary significantly. 

Figure 1 illustrates the proportions of crude oil types that Canada has exported to the United 
States in recent years. The figure indicates that “blended bitumen” exports, which include both 
DilBit and Synbit, have nearly tripled in the past six years. They are also expected to constitute 
most of the growth in oil sands production in the foreseeable future. 4 Canadian crude oil imports 
accounted for approximately 33% of U.S. crude oil imports in 2013, up from 28% in 2012. 5 



2 Oil sands bitumen contains up to 50% (by weight) asphaltenes, a class of hydrocarbon of high molecular weight. 

3 This same property lends itself well to making asphalt — a mixture of asphaltenes and petrolenes — useful for road 
paving. 

4 Canadian Association of Petroleum Producers, Crude Oil: Forecast, Markets & Transportation , June 2013. 

5 Energy Information Administration, “U.S. Imports by Country of Origin,” at http://www.eia.gov. 
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Figure I . U.S. Imports of Canadian Crude Oil by Type 

2005-2013 
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Source: Prepared by CRS; data from Canada’s National Energy Board: 2005-2008 data provided in personal 
communication; 2009-2013 data are available at http://www.neb-one.gc.ca/clf-nsi/rnrgynfmtn/sttstc/ 
crdlndptrlmprdct/stmtdcndncrdlxprttpdstn-eng.html. 



Notes: Conventional crude includes conventional light, medium, and heavy crude oil. Synthetic Crude Oil 
includes crude oil produced from both oil sands and conventional heavy oil. According to Canada’s National 
Energy Board, approximately 90% of the synthetic crude oil comes from oil sands (personal communication June 
14,2013). 



Oil Sands Estimates and Locations 

Resource estimates indicate that oil sands deposits are located throughout the world in varying 
amounts (Figure 2). By far, the two largest estimated deposits of oil sands are in Canada, 
particularly the Province of Alberta, and in Venezuela’s Orinoco Oil Belt (Figure 2). As stated by 
the U.S. Geological Survey, the “resource quantities reported here ... are intended to suggest, 
rather than define the resource volumes that could someday be of commercial interest.” 6 For a 
variety of reasons (e.g., technology and economics), less than 0.4% — based on information in 
2007 — of the estimated oil sands resources are currently being produced. 7 



6 U.S. Geological Survey (USGS), Heavy Oil and Natural Bitumen Resources in Geological Basins of the World , 2007. 

7 Ibid. 
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Figure 2. Estimated In-Place Natural Bitumen (Oil Sands) Resources by Region 

Billion Barrels 
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Source: Prepared by CRS; original figure and data from U.S. Geological Survey (USGS), Heavy Oil and Natural 
Bitumen Resources in Geological Basins of the World , 2007. CRS added the notes regarding percentages in Canada 
and Venezuela, based on the USGS report data. 

Notes: Column bars represent “original natural bitumen in place-discovered” (ONBIP Discovered) and “total 
original natural bitumen in place” (TONBIP). The latter includes ONBIP-discovered plus “prospective additional 
oil,” which is “the amount of resource in an unmeasured section or portion of a known deposit believed to be 
present as a result of inference from geological and often geophysical study.” These estimates are substantially 
higher than “proven reserve” estimates, discussed below. The different regions in the figure include North 
America, South America, Europe, Africa, Transcaucasia, Middle East, Russia, South Asia, East Asia, Southeast Asia 
and Oceania. 

Perhaps a more useful estimate of oil resources is “proven reserves.” According to the Energy 
Information Administration (EIA), proven energy reserves are “estimated quantities of energy 
sources that analysis of geologic and engineering data demonstrates with reasonable certainty are 
recoverable under existing economic and operating conditions.” 8 The Government of Alberta 
estimates that its proven oil sands reserves are approximately 170 billion barrels, 9 which accounts 
for 97% of Canada’s total proven oil reserves, 7%-10% of the total estimated resource in 
Canada’s geologic basin (Figure 2). 



8 See EIA Glossary at http://www.eia.gov/. 

9 Government of Alberta, “About the Resource,” at http://oilsands.alberta.ca/resource.html (accessed April 6, 2012). 
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